Bortezomib induces tumor-specific cell death and growth inhibition in hepatocellular carcinoma and improves liver fibrosis.
Human hepatocellular carcinoma (HCC) is highly ubiquitinated. The ubiquitination is important to the generatation of HCC. The antitumor and antifibrosis effects of an ubiquitin-proteasome system inhibitor, bortezomib, on HCC with liver cirrhosis (LC) were analyzed in vitro and in vivo. The effect of bortezomib was analyzed in the rat hepatocarcinogenesis model using a DEN and CDAA diet (DEN/CDAA model), which shows severe LC and generation of HCC. The decrease of GST-P-positive foci and HCC were analyzed in vivo. Cell death was analyzed by cell death detection kit. Liver fibrosis was checked by sirius-red staining and α-smooth muscle actin staining. The in vitro study involved 3 HCC cell lines (HepG2, HuH7, and HLF) and primary rat and human hepatocytes. The proliferation rate of the HCC cell line was analyzed using the MTT assay and FACS analysis. The toxicity of bortezomib was checked using the LDH release assay for primary human and rat hepatocytes. In the rat hepatocarcinogenesis model, bortezomib prevented the development of preneoplastic lesions during the early stages of hepatocarcinogenesis and specifically induced cell death in HCC. Furthermore, bortezomib inhibited cell proliferation and induced tumor-specific cell death in HCC cell lines with decrease of cyclin D1 and phospho-Rb expression. Further, bortezomib showed no hepatotoxicity of primary rat and human hepatocytes, suggesting that it might be an HCC-specific drug. Bortezomib also prevented the activation of hepatic stellate cells and inhibited the liver fibrosis of the DEN/CDAA model. Bortezomib appears to be an ideal target drug for HCC with LC.